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taps, broaches and reamers will readily split along their entire length, unless carefully handled. It is frequently assumed that such tools split because " the outer parts shrink on the inner in the cooling; this evokes a reaction pressure of the inside on the outside which is greater in proportion as the temperature is greater on the outside as compared with the inside, i. e. the thicker the steel is.1 The above explanation is very difficult to follow, and may preferably be replaced by the more obvious suggestion contained in Fig. 49, viz. if the outside of a round steel object becomes quite hard before the inner portion has been cooled below the temperature at which the critical expansion takes place, then, when it does take place, the hardened exterior, if it cannot yield, must break.2 The breaking of a hardened steel ring by expansive forces from within (by a drift) takes place readily. The special danger of round bars is discussed on p. 126, and the proper handling of large-tootlied cylindrical tools on p. 107. The practice of boring out the centre of steel rolls before hardening in order to prevent cracks facilitates the cooling of the inner portions below the critical temperature before the outer surfaces become quite cold and hard.
1  Reiser, The Hardening and Tempering of Steel, p. 23.
2  On. p. 9 of his highly commendable book, edition dated 1863, Ede states that the " expansion  of the middle is more than the outside can bear, and thus articles crack," but he was not able at that time to explain why the middle portions expanded.f steel comes out in a very disagreeable manner on quenching large objects of circular section. Generally speaking, the risk of hardening a piece of round steel which requires to be glass-hard on the surface increases with its diameter. Small steel rolls, large cent, silicon.
